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Abstract  
Nowadays architects are challenged by constantly evolving technology and, in consequence, are provoked to explore 
undiscovered domains. The masterpieces of contemporary architecture would not be possible without advanced information 
technology. As a result, it evokes constant challenges and requirements of the education process.  
The paper, based on the author’s pedagogical experience, addresses methods for teaching/learning of computer aided design in a 
changing and challenging educational setting. The impact of the Bologna Process and implementation of the Bloom’s taxonomy 
on the assessments’ requirements are stressed. The results of students’ selected semester projects and workshops are presented, 
and teaching methods are discussed. Various modes of teaching applied in the projects are presented, including group work, 
workshop and problem based learning as compared to instructional courses. On the basis of the analytical, systematic overview 
of teaching experiences and approaches the paper concludes with posing some questions concerning the best methods to achieve 
intellectually satisfying results of high quality. 
Selection and peer review under responsibility of Prof. Dr. Hafize Keser. 
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1. Introduction  
The paper is written in the context of computer techniques courses for the third year of the bachelor programme 
and workshops for both, undergraduate and postgraduate students at the Institute of Architecture and Urban 
Planning, Lodz University of Technology.  
First, some background information about computer techniques curricula available in the Institute should be 
revealed. Basically, undergraduate students are offered four different course studies, namely: Architecture and 
Urban Planning, Interior Design, Architecture Engineering and the latest one which is Spatial Economy. First and 
second year students are given fundamental courses in CAD (Computer Aided Design), BIM (Building Information 
Modelling) and GIS (Geographic Information Systems) applications while third and fourth year students learn 
advanced 3D modelling, visualisation techniques and multimedia presentations. What is more, they are introduced 
to more complex topics such as computer aided spatial planning and management tools, parametric and algorithmic 
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methods of design among many others. Some of those courses are elective, so students can choose a topic to study. 
The overall mission is to open students’ minds to the new technology and develop skills of appropriate software 
selection in terms of acquiring projected objectives and satisfying final results. 
2.  The process of teaching and learning 
The evolution of approach to the teaching and learning has a long history. This section deals with selected issues 
only, and cannot be considered as a brief account of the subject as a whole. 
Theoretical foundations of modern didactics were laid by John Dewey, an American philosopher, psychologist 
and educational reformer. According to his theory, a school should be tailored to students’ capacities. Teacher’s role 
should be limited to organising learning environment in a way that supports free and independent development of 
individuals. In other words, a teacher should not be one to stand at the front of the room doling out bits of 
information to be absorbed by passive students. Instead, the teacher’s role should be that of facilitator and guide. 
Dewey believed that students thrived in an environment where they were allowed to experience and interact with the 
curriculum, and all students should have the opportunity to take part in their own learning. According to Dewey, an 
educational structure should strike a balance between delivering knowledge while also taking into account the 
interests and experiences of students, and helping them realise their full potential (Okon, Kupisiewicz, 1970).  
This philosophy has become increasingly popular, and Dewey had a number of followers. For example, Boleslaw 
Hydzik, a Polish professor of pedagogy, stressed that autonomy was one of the most important qualities of human 
personality, fully manifesting itself through independent and effective decision making and implementing in new 
problematic situations (Hydzik, 1978). There is a number of criteria of independence, including activity, initiative, 
autonomy of thought and action, and the ability to make decisions. The description of above-mentioned indicators 
allows more detailed outline of concerned issue, essential for planning the content and method of teaching: 
∞ Student’s activity in the teaching process means spontaneous desire to act, and is related to the will to achieve a 
result responding to one’s interests and needs, or an ambitious desire to attain something. 
∞ The initiative is closely related to student’s activity and indicates the launch of action, or an idea submission. In 
the didactics it often means a learner’s entrepreneurship along with his/her spontaneity and resourcefulness in the 
learning process. Students are able to identify new problems and to look for effective ways of resolving them. 
∞ Independence means one’s conscious proceeding in accordance with his/her will. This does not mean, however, 
that there is a possibility of full independence from the system of external and internal factors. 
∞ A specific situation (understood as a task or a problem) is the starting point of the process of decision-making and 
enforcement affecting the peace of the student and forcing him/her to take specific steps to its solution. A student 
may be given a problem by a teacher, or has to identify it himself/herself. In the latter case he/she must 
demonstrate interest in the subject and manifest a desire to resolve it. 
The analysis of each criterion leads to a general conclusion that teachers aiming to develop students’ full 
independence in learning should also develop their initiative and activity. 
Development of students’ autonomy in the learning process depends on their willingness to be active, which is 
directly related to their motivation. This raises the question: what motivates people to learn and work? There are two 
types of motivation identified by Philip G. Zimbardo and Floyd L. Ruch: 
∞ external, meaning that people work for external rewards such as money, prestige, school grades, not because the 
job itself is attractive; 
∞ internal, which assumes that people are basically creative and responsible - if the objectives of the job satisfy 
personal needs, such as self-esteem, curiosity, competence, people are internally motivated to good work. 
Some researchers consider the achievement motivation as a common and permanent feature of individuals, 
manifesting in any situation. It is believed that the motivation causes a general tendency to achieve success, 
although the strength of this trend in a given situation is dependent on three variables: the expectation of success, the 
value of success and perception of personal responsibility for success (Zimbardo, Ruch, 1994). 
The process of building the European Higher Education Area (Bologna Process), launched in 1999, has brought a 
fundamental change in the perception of the purpose of teaching. There is an increasing demand for study 
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programmes reflecting future graduate’s position in a society. What is more, greater emphasis is put on competence 
than on knowledge of graduates. Thus, according to the Bologna Declaration the basic objective of education at 
university level is to prepare graduates to the labour market and for active citizenship in a democratic society, also at 
the European level. Additionally, higher education institutions should support development and maintenance of 
advanced knowledge and personal development of trainees (CEDEFOP, 2009). The Bologna Process guidelines 
suggest that universities should re-developed curricula based on learning outcomes. What is more, the outcomes 
should reflect Bloom’s taxonomy (Kennedy, Hyland and Ryan, 2007). 
3.  Teaching methods in the Computer Aided Design Unit at the Institute of Architecture and Urban 
Planning 
In the context of ongoing changes in the approach to teaching and learning, several teaching methods are to be 
described and compared in the respect of obtained results. The basis of the methodology adopted in the Computer 
Aided Design Unit of the Institute of Architecture and Urban Planning at Lodz University of Technology is to learn 
by experience. According to David A. Kolb, a contemporary American educational theorist, an experience is 
fundamental to learning and development. This process involves the following stages: experimentation, observation 
and reflection, formulation of abstract concepts and generalisations, and then applying gained knowledge and skills 
in new conditions (Kolb, 1984). To expand on this, the concept resembles Bloom’s taxonomy, in particular 
cognitive domain hierarchy, consisting of six levels: knowledge, understanding, application, analysis, synthesis and 
evaluation. In this respect, the phase of reflection seems to be crucial because it allows achieving higher levels of 
knowledge (Kennedy, Hyland and Ryan, 2007). 
In order to introduce modern teaching methods and to depart from the traditional instructional method of 
teaching, the method of Problem Based Learning (PBL) and teamwork has been carried out. PBL means that 
students themselves have to define the problem and propose a solution. Work is organised in small groups. What is 
more, a teacher supervises the proper conduct of the teaching process, but does not provide specific guidance. In 
comparison, the group work is focused on a particular task or a problem defined by a teacher. To achieve 
educational effects, these should be social groups, namely those in which two or more people interact with each 
other and depend on each other in the sense that to meet the needs and to achieve the objectives they must rely on 
each other. This is fundamental for the teamwork. This method offers students ample opportunities to assimilate new 
knowledge and skills through active participation (e.g.: discussions with members of the group), to identify existing 
problems and solutions, and to develop independence in thinking and acting. In other words, a characteristic feature 
of a teamwork is co-operation of students in order to solve problems put forward by the teacher. 
In this respect, four selected methods of teaching are described below to give the reader in-depth understanding 
of the subject matter, as well as to make a comparative analysis and finally to draw some conclusions. 
3.1. Individual work 
The aim of the project was to provide a realistic 3D visualization of buildings along the main street of the historic 
city centre of Lodz. Therefore, it was necessary to acquire archival materials, then to digitise them and to verify 
through the comparison with photographic documentation of the current stage of buildings. On this basis, three-
dimensional modelling of buildings was done with the use of the CAD and 3D modelling software. The accuracy of 
modelling often required the elaboration of architectural details. Then the visuals were done deploying dedicated 
software for photo-presentation. The accomplished virtual reconstructions were visualised and presented to the 
public during an open-air exhibition along modelled street, so everybody could compare the results achieved by 
students with the real appearance of heritage buildings. This is an example of the traditional, instructive teaching 
method, supplemented by individual task summarising achieved skills. 
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3.2. Teamwork 
The aim of the project was to create 3D models of roof structures based on measured drawings of selected old 
wooden churches. Measured drawings had been done earlier by students during summer training. There were four 
principal goals of the project. First, to recognise historical timber roof structures, secondly, to attain 3D models of 
trusses comprised of elements suitable for virtual assembling and disassembling as well as for animation, thirdly, to 
accomplish models capable to store and visualise various types of information such as nature and level of damages, 
structural characteristics and force distribution analysis, and finally, to increase knowledge and skills in the 3D 
modelling. The organisation of work required that the group of fourteen students had to create the list of individual 
tasks, to determine the order of their implementation and to select a coordinator to supervise the proper conduct of 
the subsequent stages of action. The coordinator was responsible for the division of work and submission of the 
entire model, while the preparation of the components was the responsibility of other participants. 
3.3. Problem Based Learning 
Ksiezy Mlyn in Lodz is a former paternalistic industrial complex, one of the best examples of this kind in Europe. 
A good state of preservation and authenticity means that the complex has outstanding heritage value and is of great 
importance for the local community. This latter issue was the fundamental assumption of the project, which 
objective was to find the best method of commemoration this city area. The result was a comprehensive study 
devoted to Ksiezy Mlyn in a form of a website. First, three-dimensional models of the whole complex and its most 
important components were done with the use of the CAD and 3D modelling software. On this basis, cardboard 
mock-ups for self-assembly were prepared. Furthermore, an interactive map was created providing historical 
description of each object and photographic documentation illustrating its past and present condition. Particularly 
interesting results were achieved through a series of views, recreating daily life in Ksiezy Mlyn, in the style of old 
postcards from the late 19th and early 20th century. What is interesting, the PBL method facilitated a broader 
exploration of the possibilities prior to deciding on problem-solution, and moreover, it gave opportunities to learn a 
variety of digital tools within one project. Work started with the “brainstorming” allowing active involvement of 
participants and their commitment to the subject. Then, students jointly defined a problem, its solution, and created 
an implementation plan. The progress of the project was being evaluated throughout the semester, which helped to 
overcome the greatest difficulties instantly. The final outcome reflected the workload of various participants. 
3.4. Workshop 
The main task of two workshops for students of architecture and urban planning was to introduce students to 
algorithmic design techniques. It is necessary to stress that students did not have any experience in programming 
before. During the first workshop students were familiarised with the possibilities of Maya software and MEL script 
language. They experimented with simple programming and checking effects in the virtual space. Later, they tried to 
write a script in order to achieve a spatial form in a controlled way. The involvement of students was impressive, 
although the visual solutions depended mainly on cognition of algorithmic design and programming skills. During 
the second workshop, the participants had an opportunity to experience a real designing process – from an initial 
concept, through its development, to the realisation of designed structure. The main task of the workshop was to 
create a component, as a starting point for a complex structure by experimenting with various transformations of this 
basic element. Students explored and tested different tools and functions of the software, such as: duplicate, grid, 
field force, deformers, blend shapes and lattice. The results of the above-described workshops depended primarily 
on the skills in using a new tool and to a lesser extent on spatial imagination as well as a designer’s concept. 
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4. Discussion 
Evaluation of the pedagogical approaches described in the earlier section has brought a general observation that 
none of them would be recommended as the best mode of teaching and assessing learning outcomes. There are pros 
and cons regarding each method. Considering a workshop as a method, which is based on learning from a new 
experience, it appeared not valuable enough since there was no time for reflection. On the other hand this method 
appeared the most effective in terms of gaining new skills in an intensive way. It tested the ability of acquisition of 
knowledge in a very short time. In this respect, it appeared quite difficult for students since the success of the task 
outcome strongly relied on the ability of knowledge assimilation and, with reference to Piaget’s philosophical model 
(Piaget, 1972), on students’ cognitive schemata. 
There is no doubt that PBL is the best solution for ambitious students looking for new challenges and 
opportunities to solve problems in an inventive way. This method will not be successful if students apply typical and 
already learnt solutions, because it will result in a repetitive exercise instead of a unique final output. Also the 
outcomes of teamwork were immense, especially in terms of added value. Spatial representation appeared to be an 
important analysis tool in a number of research fields. In particular, it offers new opportunities in studying and 
protection of historical timber structures, allowing to recognise historical timber roof structures, to accomplish 
models capable to store and visualize various types of information, such as nature and level of damages, structural 
characteristics and force distribution analysis. However, achievement of such cognitively valuable and visually 
attractive results required precision, good organisation and co-ordination of the team. This was also the case of the 
PBL. What is more, both examples indicate the significance and role of spatial models which may become basis for 
further developments allowing to use them as information containers, supporting, for example, promotion and 
education in the field of local heritage. 
Development of multimedia influenced the perception methods of the contemporary generations, which absorb 
knowledge in a different way than their predecessors – proving that “one image is worth more than a thousand 
words”. Linking various media and digital imaging forms a modern source of information broadcasted to people, 
whose imagination has been shaped by mass media, including television, Internet and computer games. It is not 
surprising then, that nowadays architects and designers are challenged by constantly evolving technology and, in 
consequence, are provoked to explore undiscovered domains. Moreover, the best known masterpieces of 
contemporary architects would be not possible without advanced information technology. As a result, it evokes 
constant challenges and requirements of the education process. The main and common goal for educators in the 
domain of architectural design is, I believe, to open students’ minds to novel and rapidly developing technologies.  
5. Conclusions 
We are now witnessing unprecedented transformation of work of an architect. This implies a smooth transition 
from design to implementation, carried out entirely within a digital platform. In consequence, algorithmic and 
procedural thinking as well as programming skills are commonplace for contemporary designers. This poses new 
challenges for architects to acquire skills that until now were the domain of IT engineers (Kepczynska-Walczak, 
2008). With generative methods architects no longer model forms directly. Instead, the form is generated by the 
computer, and the architect controls it with a code or script. The designer’s work starts to resemble that of a 
programmer. What is more, such a design process requires a high level of mathematical knowledge, rather unusual 
for graduates of schools of architecture. In the light of above, a proper implementation of computer techniques to 
teaching is of particular importance. It seems that in the near future the education of architects will depend on 
information technology, as it already is the case of other fields of engineering. In other words, due to afore-
mentioned requirements contemporary architectural practice must be closely related to computer science and 
automation engineering. This leads to a final reflection: once there was no distinction between architect and civil 
engineer, so now will it be a blurred line between an architect and a computer scientist? 
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